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Efl^S -g^o. ffr^X\?)7] ^tb ^fl^S.* 7^1^ aVS^fl ^ n tfl^ 

M « 0 >^ol 7 flAl^rf. £ ^o\] o^V Eflil Jl#^t *8=>*M 7} 7} ^^St 7>^1^ 

«VE31 ^3-3 ^lr, ^7fl^ aflo^Jr ^l^Kr nflS. El 

9l°]*\, 4^7fl^ ^#^^1-, ^H. ^3^, t-lHEi #3 *lH ^5^-, ^ cflo] 

HM^* %n*}7) 4|1 ^ »12 S^tf. 

a. wv^di o)^- tfl^E IMM^l 7}*}^ ^lS-Sl 

#«H1 <£^.s\k± 31 o] B] ol^54xq ^7} ^^0.5.^1 Efl^M 
tlr #51*11 P11S.E1 ^*)o) + 7 \ ^ ^ olcf. 

[EJISSI] 

S. 4 
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^1 

Bfl^E 5L-^# 71 ^tt ^33.* *V£*ll *HS-3 ^ ^ 

^^{A semiconductor memory device having internal circuits for improving test 
efficiency and the test method thereof} 

JE^l^f. 

51 2^ 51 H 51^ ul^cy. o^C^O] ^w.^^ u^i^ ^.r^ltl. 

£ 3£r 51 2<^1 51*1*1 ^r^v o^t^o] <^#S| ^JUr^l tfltr 

51 4fe ^ofl ^tr tfl^S %HM^l7l 7 r *m <& 

51 5^b 51 4^1 £A]^ vflJfs]^^ ^ ^JUr^l *fl*r El-olnj^Eolcl-. 

51 6^ 51 4<^1 £Al^ ^^alsl ^H«-51 #Afl^ ^ Jl^^olrl-. 

51 7^ 51 4ofl *fll ^ Xl2 <^ w^l:^ ^MR> «r^- 2^51014. 

51 8^ 51 4*11 Xl2 ^ X| 3 #^ XH-^#S1 -&4=- s\S.^o]r\. 

51 9^ 51 4<H1 £Al^ afli ^ ^12 DQ XI 1 ^ X12 515^1 all- ^Mltr # 
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<13> i£tg,g. tiV£*)l nfls.^ ^ Bfl^E ^Al7l7l 

^tt vfl-»MJ3.-S- 7Hb ^ n Efl^E Hj-^^i ^ 3Jo-|t}. 

<u> ^tiV^^-S, *h£*fl ^flS-^ ^lfe *HJ-*HI>H ^M^M ^ofl ^-^-oflA^ n f 

^A}^!}. ^^S]^ ^7>* Aj-^Al7l^ ^^<=1 -3-*] 

<15> ZLEiM-, ^A> *§j-E.-g; #0)71^ <H^7l nfl^l EliS 

AlTV^ *>l4^ Efl^H #tfHH ^A>^ ^ ol^ +o\) tiVti] ^ ^- 
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»4 ^VjEitll ^lS-Sl ^1^1 ^HS ^7fl^ ^l^^s-o] ^-«13E1<H 0133. ti} 

nfls. el o) ^a># ^sfl, Efl^s ^-h]^ ^#^^-1-^ a o > 7 ] hvc^i nflsel ^1 

2} ^#^^1" ^ alH^^ Q^QA. ^H^, ^<H^«°fl $l7}3fe *fl 

o\] cj-^o] ^l^s-o) aflo^s-ol #5.^ *ll2.el ^ 

<17> ti>£^ ^1-2-^ ^l^l #^ ^1^^ ^ ^ 4^.71 nfl^-ofl 

<is> til^^l #*l^r SHI 7}^ ^0^21 7fl^^l t^e}- X4, 

X8, X16 ^€ ^ SZ^. X4 471]^ cflolEi ^#^^-g; ^til*H , Si 

ofl 4 7 fl^ dlolE^l: ^e)^- ^ ^[cf. X8 AW^r 87fl2l cflolEi ^1*}^, tb 

«H1 87fl^q cllolEll- ^B}^- ^ fli}. X16 1671121 tflol^ <y#^^ -^1*} 

^, t!: 1671121 miolEi# *}B^ ^ ^cf. 

<19> <^7H>H, X16 ^11^21 C-flolEl <^#^ ^ X8 ^1^21 C-flolEi ^2} 2«fl 

cl7l nfl-^l, ^>L|21 Bfl^E ^tiHH ^AHl ^A> 7 >^tb X16 ^#21 ^ X8 ^1^21 

<20> ^tiV^<?l X16 *KE*ll filial ^17> Ell^E 3J-H16JI o^^Sl^ ^Efl7> £ H S.A] 
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<2i> s. l£r ^HflSl r)r)<g ofl^c] ^(double data rate synchronous DRAM, °1*>, DDR 

SDRAM°1 ^]f-.)l:ol Efl^E ^-ajofl -^-Bfll- M-E^^r 

<22> £ !o]] ^sf ^o], cf^7flal X16 DDR SDRAMl-(lO) AAQ *1H^]Jl 

#(ll)^r DRAM ElliE ^>Hl(20)^ *)Ha1Jl ^^^1-(21) ^^J^S 9l^€T=r. 

^71 X16 DDR SDRAM^CIO) AAQ c iH^ ^ #^*(12)£: #7l DRAM 31 ^1 
(20)^1 ^#^^l-(22) ^ofl 1:13. ^^tf. 

<23> 4>7l X16 DDR SDRAM(10)£t <#7] DRAM 31^3. (20)<HH #^3^ ^H>QjL«fl ^ 

«11 #71 c-flolEi ^#^^-(12)^8: Sfl# 3MB)* #7] DRAM 31^3 ^1(20)^ 

<£]#^1:(22)3 #^ r 7lM- BE^r ^-71 ^#^^lr(22)S.^-Bi #^£]*r 

<24> ^j- 7 l DRAM 31^3 ^-t)l(20)^ ^7) o] ^#^^1:(22)^1 ^Slfe 31 °) E"l ^ 

^A}^ t a$\x£ DDR SDRAM -^1 ^ 
<25> s. is]- ^-ol ; #efloll^ X16 DDR SDRAM ^1 o^3^s.(i 2 ) 3.^7} DRAM 31 i 

3 ^1(20)^1 cflolEi <g#^^#(22)^ ^ 1:13. ^^S)7l ^ofl ^a>§ ^ 

X16 DDR SDRAM ^| ^7} Q*tlk *r Sl^ X8 DDR SDRAM ^r°\) «13H tr 

<26> 3E. 2^ £ 1*11 DDR SDRAM ^1 vfl^-S)3-» M"E^^ 

<27> £ 2 °IH, DDR SDRAM ^1 vfl^-S|3.(30)fe- 31^33 ^^(31), ^^(32), 

*1H^:£. lH9-¥-(33), m ^ *112 <g^ *W34, 35), DQ ^ j=l(36) , *fll *fl2 
7l 0 J ^lH^-(37, 38), DQ »l5)-i-(39) ^ JEL eM tH^UO)* ^*lth=r. 
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<28> a o v 7 ] ^^K31)fe XH^}S(PINOUT)-I- DDR SDRAM ^ <y 

#^ c-floiEi^ ^s} nofl 41. ^7) ^sci(32)^ sq-^-S. 

JfEj <$ns\^ XH^lS*(C0, C1....CXH -§-#*H 4^ XM^^-lr 

<29> Aj- 7l aflolAlJr M}-^Jf ( 33 )i=, ^l ^nfltr ^ (32)3.^ #^£1^ *\}o]B\ 7}<£ 

^ ^ (WRITE) ^1 -g-^H XH^IJKPBUFEN)!- #^5}*1?1 ^1 XH^IS: 

(PBUFEN)^r #71 XU 9J #7l Xl2 3=1(34, 35)1- € £r 2^r ^ ^.^1^71 2}^- 

Al^olcf . 

<30> ^ ^v 7 ] a(| 2 33(34, 35)^ ^-71 XH^15l(PBUFEN)7} %^s}^ofl 

33 ^ £r£3. #71 XU ^ ^-71 Xl2 33(34, 35)^ 3-^3.-^3 <S33*r 7l<y 

^1Jl(UDM, LDM)°ll 33 XH^dJDMT, LDMT)1- l^sH^t}. #7l XI 

^^l^lCUDMT, LDMT)°fl 3*11 #7l XU ^ Xl2 7l<y ^H«-( 37; 38 )7} ^-3^13. 

<3i> ^1-71 Xl 1 ^ ^3 Xl2 7}<£ ^l^«-(3 7( 3 8 )^ z|z^- 871133 t\]o]B\ SJ#^^1-(12) 

oil °^3^r 3333 7l <g XHt}3. ^ d] ^^*>^, #3 XU 71 «g XI 

3^(37)^ #3 XH^1Jl(UDMT)7} 3#^ ^-Hfloj nfl, ^-71 XU 7l <$ X1°W37)*I| 3*11 

XH3^r 87flSl C-llolE-l <y#^^^-(12)S °j^Sl^ 3337} nflS.El^(nl£Al)oH 7 }<£ 
33 **}»1 *t3. a, #7] XH^lS(LDMT)7> 3%^ ^-efloj nfl , aj- 7 ] ^ 2 3<g 
XI3-¥-(38)*r -#3 XI 2 71 «g XH^-(38)ofl 21*11 333^ 871151 333 <S#^*(12) 
3. ^33^ 31*137} "flS-BM^l 3^33 ^.*}7fl *}3. 

<32> 37H3, A o V 3 XI 1 ^ ^3 XI 2 ^3 33(34, 35)2}, #71 XU ^ #7l XI 2 3 <g 

XH^-(37, 38) ^ ^-71 XH^lS. ^3-^(33)^ DDR SDRAM 2) Efl^e ^-^.oflA^ A}-g-S] 
3 DDR SDRAM 21 7l °-j (WRITE) ^-3°113 3-§-£3. 
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<33> #7} DQ ^3] ^H^-(36)^r #7] ^nfiJEL ^=^(32)^^ #^Sl^ cflolB| =-# 

^(READH -§-#«M »1<H^151(PTRST)1- #7l Jl(PTRST)^- ^7) ^)o] 

3 ^ (READ HI -g-^>^ ^lollol^-slji ^ Aj^Vo] *m-Tg c^H-g-s]^. Aljro] 

A o v 7l ^1^^1^(PTRST)7> ^l^ol^sl^, ^7} *\]°)^] ^%^{12)S.^ *\}o}^7\ 

<34> #7] DQ ^3H-(39)£r ^"71 c^o]B]l-(40)^- **}<^ ^"71 cfl o] E^ 

<y<t^^!:(i2H AA QtLQA. A o v 7] DQ ^#(39) AA^r <#7) *\]°]*\3L 

(PIN0UT)°fl ^ -SL = ^i=h %7\ ^H^lS(PIN0UT)<Hl ^*fl HM^^I ^#§H1 

DQ «W39)^ ^7> *\)o)b\ <y#^^(12) ^7> 

<35> S> a> 71 o| dq ^^-.(39) ^A-& ^7] *1H^1J:(PTRST)7> o] ofl 01^-5:]^ pfls. 

cHolE^(D00 ( D01, D03, . . .D015)# *\5L*\] ^H?} ^ 

<36> ^"7] i^o] ^01^(40) AA^r ^7} ^^jL^-g- ^*1*H ^7} C-flojE^ °j 

#^-i-(12)# tfl^B^#(DQ0, DQ1, DQ3,...DQ15)3. 

<37> 41-7I DQ ^3ll-(39) ^ %7] ^.^^1^1:(40)^ ^71 ^H^S 

(PTRST)7> ^^ol^-£]ig ^-o] <y^c}^ ^-Hfl(high impedance state)^. 5)<H #7l dH^i 

1:(DQ0 ; DQ1, DQ3, . . .DQ15)* ^cf. 
<38> ^g, ^7} ^]o1e]#(D00, D01, D03, . . .D015)°l 9]^-^ 3. s = 7 fl sfl ^ eK 1 0 ad 

capacitor)^ i4pO_S #^£l£^- z>\7] ^*fl , #71 4^<£) :E.&M ^(40)0] ^7} cflo] 

^IrCDOO, D01, D03,...D015)^ ^ff-%=^§: ^7H^lcf. 
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<39> a o v 7 ) it^o] c ^01^^(40)^ cflo]Bl^.(D00 f D01, D03,...D015)^r c-flo] 

El °g#^^#(12)-8: cilolBH-CDQO, DQ1, DQ3, . . .DQ15)S 

<40> £ 3^ £ 2*11 DDR SDRAM ^| ifl^MIS.^ <^#^ 41JL»<H1 tft^t Ej-^tg 

^S^, DDR SDRAM ^1 Ell^M ^-^Hl^ eH^VM- uj-E^t}. 

<41> £ 3 6j) £ A]^ ^ ^o] ( Efl^E a^^l^i >S"7l T^JEL V] 3.^(32)7} 

(CLK)ofl ^7l*H cflolEl =-#^(READ)^ #^*>^, ^-71 DQ ^ ^1^(36)^ ^7] 
c-flolE^ ^-#^^(READ)^1 -§-^}<*| ^H^Jl(PTRST)# °1<>1H# ^^rf. 
<42> ^1-71 ^1<>|^1^(PTRST)7> ^oflol^-^ofl nj-E)-, >y-7l DQ »1^*(39)ol U ^£]<^ # 7 1 

JELBM 0^(40)^ ^H^Jl, #7] c^.ol^s.( 40 )^- cflolE^CDQO, DQ1....DQ15) 

°1 #^€4. 

<43> <^7H>H, ^-71 *1H^1Jl ^3^(33)2}- ^7] A}1 ^ s&7\ *)2 *W34, 35)^ 

DDR SDRAM ^ t])^ SL^a^ *}-%-s)*\ <g 7 ] afl-g-ofl f #7] ^M^IJlCPBUFEN)^ 

< 44 > ]£, 7l^^l ^Jl(UDM, LDM)7> ^-EflolH-S., ^"71 ;*1H^1«(UDMT, 

LDMT)£ HlSMg ^Bflolcf. 
< 45 > ^sflo] DDR SDRAM^- dlo^ Efl^E ^tajo] ^ojE^ 

^#^^1-^ 1 tfl IS <a^*H -M~g-S}7l nfl-g-ofl, ^Alofl ^a>^- ^ 01^ 

^7> *V^^Cf. 
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<46> nj-eH, *rM-^ — J=L ^-wls. -g-AH ^a> 71-^^- ^ ^ tikE*ii ^lS-el 

^« #7M7)7l ^SflA-ji- ti>£^ djolEi ^1- ^Al^ ^A7]- 

<47> ^ ^o] o]s.jl7>^ 71^^ sMl^r, Efl^E ^-yl^l o^S)^. tij-^^ll ^> 

3Me1 ^7} ^^SLS.^ ^X|ofl Efl^e 7 >^^> tils^ll ^laa) 

^7> € ^ 5^ S.^ %H V ^1 ?1 A 7Wfe «V£^1 Ifisl 

<48> Aj- 7 } 7l#^ J^-fr iH^l ^tt ^. «V^o} ^Aj^ofl ^ Efl^E ^-g- ^Aj- 

Al7l7l ^ 7^1^ *H5.e) #*l*r, ^7^ ^<HAJ^ ^b^-^. 

^l*Rr ^rS^l nflS^ ^]ofl ol^A4 ( cf^ 7 fl^ <y#^«, 7^ = cj^^ ( ^]o)b] 
%n *IH c-11 ol E-| nfff ^«l*Kr 3* ^-°:hL 

<49> Cf^7fl^ <^#^^^ *fll ^ A]2 ^#^^1 aff 1- ojAj-o} ol^e^ 

3H£i #3* ^IJl M-'Mr ^H^^l -§-#*H cflolEi 

#^ ^IJL* *=K^ ^ojEl £^Jf ZLf--^ C-flolEl Aljrofl 

3H^S #^*V7l 3^ *fll ^ *fl2 cflojEi aft* 3£^cl-. 
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<50> *fll ClHEi nf2] Z}- C-1HE1 #^^r *)l2 cflolEi #^JjL ZLl-o] 

3M^» nfl6flJ=. t-lHEi #=3 ^^-o. ^ c>^q. 

<51> ^ 2 t-flo]E^ #^ ^f5] Z}- C-flolEl #^^r ^1 C^olE^ #^ Jf zif-o] -S-^^ 

#^ uflofl£r r-flolE^ ^*hg- *>*1 &tt4. 

<52> # 7 1 71^^ -ttMl» ^#*>7l ^ o^XMH EfliS SL^r-i- *$# 

^tb 7>^m ^r£^l ^iS-el #*1^ ^l^M ^O^Al 

2. 4^711^ O^^l: * ^ 7 flS] <3#^§ Zj-Z^-oH cfl-g-<5Rr CflolE] # 

^l^Kr wVH^l ^2] #*lsl Efl^s yj-^ofl §1<H>H, 
<53> (a) #7l rf^yfl^l <g#^ ^#^r *fll ^ *fl2 <g#3# ^ft 1" °1#2] 

<^*^ Hf-O-S ^-gr^Rr ^741; 
<54> (b) #7l *fll nf^l Zj- <y#^ #7l *fl2 ZL#^ Z} <y# 

^ ^4 ltfl IS. ^7l^ 'M^Rr #31; 

<55> (c) #71 *)]1 <y#^^ ^f5] A 0 d#^^°il tfl-g-^ #71 C-HojEl #^^f-i-# # 

«fl cfloiE^i- sf.#*Rr #31; ^ 

<56> (d) #71 *H2 <3#^^ Hf-^) og^^^ofl Cfl-g-^ #71 C-flclEi #^frg- * 

sfl C-Ho]E|# ^#*Rr ^1S 5L^-SRr 3# ^HJ-°S. ^4. 
<57> ^. t£t$3\. 2- M>^o| ^#^1 ^ 1^0} ^X\d\] 2]-5}a) ^#£)fe ^-fr 

7l*H€ ^-§-§: %i-S^o> *Vr}-. 
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<58> o]f>\ t ^ S^-fr ^2] w^^t!: #*H» i^^AS*] , -a- ^ 

^-g- #4*1 ^ *1H€ ^13: ^^Jl^t ^^cf. 

< 59 > £ 4^ ^ Efl^E ^^-i- ^^-a] ?] 7) ^l^St DDR 

SDRAM -2] M-E^b Ir^-^ojcf. 

<60> £ 4ofl £ a1^ ^sf ^-o], DDR SDRAM 21 ^fl^-S]S.(100)b ^3.^(110)^, ^ 

& XH^-(120)2l-, XU ^ Xl2 ^ »H si (130, 140)21-, cflol^ #^ 

XHJf (150)^1-, XU 9J XI 2 cflolB) #^(160, 170)1- ^wlW. 
<6i> 5£, # 7 1 ^3^(100)^ vfl-MS. ^^^-(31)21-, X|l * XI 2 7)<% XH^(37, 

38)1- C-1 ^-Hl^tq-. 

<62> ^-71 ^«flS. clSU-1 ( 110 HI 21^-S-^-Ei XH#3L» ^^*>7l Cf^2l XI <H ^ 

3l ^^^-l-(310)ol $X^. T^JE. c]SCl(110)b ^>7l XH^IJL 

^^^#(310)* ^^51^ XM#Jl#(C0, C1....CXH 4 

^2} XH^l-lr #^*14. <^7H^, ^T-7l XH^1Jl1:(C0, C1,...CX)^ ^ aJem 
^IJK/CS), cH^efli >0x(/RAS), ^ ^JELefl^ ^1^(/CAS) ^ 

7l s. oioilol^- Ais(/WE)« SL^-tV^. ^-71 4^21 XH^l-^ MRS ^ ^ (MRS) , 

^(READ), El 71 <a ^^(WRITE)-i- i^t^. #7l MRS ^(MRS)£r DDR 
SDRAM -i- 31 2-iE.S. &&^7] ^tb XH^^^l^. 
<63> «^ ^1 XH^-(120)^ #71 T^nflc ^ 3D] ( 110)S^-Bl #^S1tt MRS ^ 

(MRSH1 -i-^V 01 ! XH#3l(PBPUB)-I- #7l XH#^(PBPUB)b #7l XU 

^ #7l X12 <^ ^(130, 140)1- € ^ € -^^^17171 ^ ^J^lt}. 
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<64> Aj-71 *f|i ^ ^- 7 ] »] 2 <^ ^^(130, 140) fe- #7l ^l^^lS.(PBPUB)7> 3^*11 

^ Si £r€^. 2fll ^ ^71 *fl2 ^ »1 ^(130, 140 H^r ^j^E-j 7l°g^l 

fl* *lH^lS °g^^l:(320)ol ^"Hl^cf. 
<65> afll ^ -y-71 A2 H] 3] (130, 140)fe #7] ^H^]s ^^#(320)* 

<*| Sl^-SY^ ^11 ^ *H2 7l^^l 415KDM1, DM2 HI ^ ^1 ^ 

*fl2 ZLl- ^I^ai JKDMTl, DMT2)* 
<66> # 7 ] c-HojEi #s) afl<>Wl50)fe *fll #^ ^H-^-(151)^-, *fl2 #^ *IMJf(152) 

^ xfl3 #3 ^^^-(153)* 5L^t}. 

<67> ^ 0 >7l afll #^ ^H^-(151)^" #7} ^3^(110)3.^ ofl O] B] =- 

#^(READH1 -§-^}<*| *)U #^ ^H^lS(PTRST)* #7l afll ^H^l 

JUPTRST)^ ^"71 c-flolEi ^ (READ HI -g-^'M ^lofl oj^-s] ^ a]7>o] ^u)-^ 

<68> ^-7] ^12 #^ ^^^-(152)^1^ ^-7} MRS ^^(MRS)4 #7l ^1 H# 

(DMT1)7> ^^slJl, #7l *fl3 #^ ^H-^U53Hl-& ^-71 MRS ^^(MRS)s> #7l *fl2 ~l 

1- *1H^!JL (DMT2)7> <g^i}. 
<69> j£ 7 ) *fl2 #^ *H-¥-(152)^- ^71 MRS ^(MRS)°1 ^3^, #7] *fll ZLf- *1H 

^]Jl(DMT1)7> %^Sj-^ofl nj-e)- ^2 #^ ^H^lJL(RDDMl)!- 
<70> ^-71 *ll3 #^ ^1^-^(153)^ 4>7l MRS ^(MRSHl ^3^, #7l ^2 ZLf- a|H 

^1S(DMT2)7> #^S|-=H1 trj-ef- ^3 z\]o] a1J:(RDDM2)1- sM ^1^. 
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<7i> #71 XU $\o]&\ #^^-(160)^ ^7fl^ XU DQ 161)4 cf^7fl^ ne^-o]^ 

#(162)^- i^al, ^71 Xl2 *\)°}*\ #3^(170) cf^jfls] Xl2 DQ ^ 3] #(17 1)4 

<72> ]£, a o V 7 ] zl\o]B] #^^-(160)«11^ XU ZLf-(330H ^^^i, #7l 

Xl2 cHl o] ^^«-(i70)ofl^ Xl2 <^#^ ZLl-(340)ol 
<73> 4I-7I XU <y#i^ Hl-(330)^r ^-^r7B^ XU c-flojE^ ^#^^#(331)* iMi, 

A oM XI 2 <a#^ ^Lf-(340)^ ^7fl^ Xl2 c-ll ol ^#^#(341)* a^cf. 
<74> #7HH, Efl^EA] # 7 ] XI 1 ^ #7] Xl2 m-(330, 340) ^ <X> 

^ ZLf-Sl cflolB] <y#^#(331 iE^ 341)^^1 tfliS ^Hl ^^U}. 

<75> S£, ^-71 Efl^E ^Hlofl ^5)^- ^o]Ei ^#^1:4 £^3*1 

<76> 44*U EfliMAlofl^ 4M ^#^4*1 nflS M-^r^ tflolEi =-# Efl 

i^f tiV^-sVji, 31 7l<y BliEAHl^ nff tlr ^i^l 7l°g^rf. 

<77> ^1-71 XU DQ tH3l-i.(161)£r #7l XU ^ <#7] Xl2 <M XH^lJl(PTRST, RDDMD4, 

XI 1 nf iflJji- r-HolEKD00~D07) ^ fee] <S^H XH^]JL# 

(D0KP, D0KN)(£ 9 ^S)^ #?3tt4. 
<78> 4I-7I XU ^-e}ol^#(162)^r #7l XH^lrCDOKP, D0KNH nj-e* XU ^-1- 3Hb| 

(DQ0~DQ7)1- #^*>7li4 SEfe *}<X ^Efl(high impedance state)S. £H , ^ v 7l 

3l o lEi(DQ0~DQ7)l- #^*V4 &tt4. 
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<79> Cx|7HH, #?1 *><X #Bflfe ^Af£)^ DDR SDRAM 2]- Efl^E ^l-til7> 31 713 

o.s #3|5*1, ^.el-oi^-i-oi is}o] ojjq^ ^Bfls. sqig, #^ ^91 4# 

<80> # 7 1 X| 2 DQ Hi 3*1 §(171) ^*1 #7l XU ^ #7l XI 3 #3 XH^l^PTRST, RDDM2) 

si)-, XI 2 n-t iflJf cflolE|(D08~D015) ^ feel <£#*}-<X ^Mj^ XH^l 

JL#(D0KP, D0KN)C£ 9 &2i)-& #^ tb^. 
<8i> ^-71 XI 2 S.el-ol^s.(i72)^ #7l XH^l-£-&(D0KP, D0KN)°1] 4^ X]2 

cIMeKDQ8~DQ15)S- ^^^M- i&fe ^>°1 #Efl(high impedance state)3. $\ 

<X , #7l cflolEKDQ8~DQ15)# SHr*}. 
<82> «X7lXH, #7l XU DQ Hi a) 161) ^ #7l XI 1 S.^1tH§(162)^ #7l XI 2 #^ 

Xl^^lJl(RDDMl)7> X], #7l XI 1 n-S- XM3(DQ0~DQ7)«- 

<83> 4V7I XI 2 #^ XH^1Jl(RDDM1)7> ^-BflS. 3^, #7l XI 1 #3 XH^lS 

(PTRST)7> «r^^-Bflo]DlE)-£ #7l XI 1 DQ *H*|§(161) ^ #7l XI 1 ^eKI Hm(162)£r 

<84> ^-71 XI 2 DQ Hi si §(171) ^ #7l XI 2 S.sWh1!-(172) # 7 1 XI 3 #^ XH 
^1Jl(RDDM2)7> #^#Bfl<a XI, #71 XI 2 ZLf- X|o1e1(DQ8~DQ15)* 

<85> ^-71 XI 3 #3 XH^ls(RDDM2)7> #X13 5)^, #7l XU #^ XH^lX 

(PTRST)7]- ## #Eflold5l-£ #71 XI 2 DQ *]*\%(171) ^ #7l XI 2 = eH »\^(172)-& 
*}°1 ^^igi #Efl3 €4. 
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<86> a o V 7 ] ^! tri, ^2 =e}ol^S. (162> 172)£r, #7l X] 1 #?1 *fl2 H-f- ^ HI 

°]H.-1-i-(DO0~DO7, D08~D015)°| $\^$\ €• 3.= 7fl Bfl a] 1 oad capacitorX^-E^I HI Jl 
<87> <^7H*1, DRAM M]-t- ^ ^^-^ ^ nfl^g-ofl, DRAM ^ 

dlolEi7> 5>l-^oj 3. 7 fl3l]AlBl #^^7l ^SflA^ ^Jf S 7} ?A°\) 3- £ 

<88> Ttj-^i, #?1 ^11 ^ ^12 ^^ol^S. (162) 172)32]- ^-O] 3. ^ 7 >^1 

s^l £1*11 DRAM ifl^l dH^^r ^i^-^ol ^7>5]^ #^cf. 
<89> a o v 7 ] ^^-(31)2]-, #7l afll ^ #71 *fl2 7l^ ^H^-l:(37, 38)^1 

^ ^aJSl ^ajvg- a^*1 ^oi]- -§^1-2.3. ^^>7lS. 

<90> £ 4^^ ^-71 afll cflolE^ #^^-(160)^ #71 ^12 *\]o]B\ #^^-(170)^ «^1# 

^^HM 1 ?!-, #71 XII CilolE-1 #a«( 160 )^ Cf^7fl^ *fll A^ti. cflolE^I 

# b] ^ ^7) ^12 tflolEi #^(170) *H Cf^ 7 fl^ X12 A^ti. C-flojE^ # 

<9i> ol nfl, Aj-71 A ] 2 XH^-(152)^ #7] t\^9] A}1 cflolEl #=^#-g: 

XH^l-71 cf^7ll^ 42 a}*. #^ XH^-lr-i: ^ ^cf. 

<92> #7l ^13 #^ *)H^f(153) ^Al Aj-71 cf^ 7fl^ A}2 A^ti. C-HolE-1 

XH^>7l 31*11 4^7fl£l ^13 A-lti #53 XM^f#-g- D] ^ ^Cf. 

<93> ^H*}, A o v 7 i oi^ t^Qso)^ Aj-7i c}-^7ll 2} *fl2 ^« #3 *11 

ol§>7l ^*fl cf^7ll^ 42 Hi- XH#Sl-^ ^ 5U4. #71 XI 2 1^31(140) 
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<94> J£ 5±r .£ 4^1 vflJM3.fi] tfltb Efo]u o i^Eolcf . 

<95> £ 5^1^, ^a], Efl^M #«H1 £l*fl 4^ ^Jf <a=^jL#(/CS, /MS, /CAS, 

/WEH ^MaIJt <g ^(310)0.3. ^sq^, ?^J= ^\ 3.^(110)^ DDR SDRAM ^| 

3.= 31^ MRS ^(MRS)-g- 

<96> #7l MRS ^(MRS;H #^^fMl <g3 ^H^f (120)tt *1H^1Jl(PBPUB)# 

*#^l7laL, ^7) ^1<^^1S(PBPUB)7> «-#^ofl *U ^ *fl2 ^^#(130, 

140) ol H £r^l=k 

<97> o] 3^ Efl^E ^ofl o^fl ^ojEi ^ CH-O] <2<|Jf ^^A1S(/CS, /RAS, 

/CAS, /WE)7> ^S^, #71 71 ^= cl^cl(llO)^ $)o]^ S-#^^(READ)^- ^ 

<98> # 7 ] n]i iH)o)B\ =-#^^(READ)^l trfe}- afll #^ ^l<H-¥-(151)fe #^ *1H^ 

Jl(PTRST)» Al^> ^.oy olcHlol^-Al^ #^4. 

<99> S> Efl^E ^ofl av 7 ] ^ ^ ^ 2 »lsl#(130, 140)^1 *fll ^ 

*H2 7l^^-^l a]Ji(DM1, DM2)7> ^^^cf. #71 ^ #7l J\]2 7l^^l ^IJKDMl, 
DM2)tt DDR SDRAM Si £\)o)b\ cg^^o)]*] #^£)i=. 3Hel» -g:^} 

<ioo> / a> 7 ] ^ U 7 1 <^*1 a1Jt(DM1)7> ^^ig DQ w!b11:(161) ^ *fll JE. 

el-c>lttli-(i62)oll ^§11 af)i zl^- c-flol (DQ0~DQ7)7> #7j ^12 71^*1 ^Je. 
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(DM2)7> A]2 DQ *\^(Y7l) ^ A2 ^°]*\^(Y12)^ ^ A}2 =l^r 

E^(DQ8~DQ15)7> 

<ioi> £ 5*IMfe -8-71 cflolE^(DQ0~DQ7)7> ^ ^7) t-|lolEl(DQ8~DQ15)7> 

<102> Efl^E ?£V}6\] <^fl <#7] 4U 71^^-^! ^JL(DM1)7} #^^3. 5\JL, ^7) 4l2 7l 

°^*1 ^1J1(DM2)7} ^-71 4U ^^(130)^ *fll Hf *1H^1J: 

(DMT1)» ^sW^t}-. ^1 *fl, ^-7] 412 <^ tH^(140)^ ^-71 412 7l<y^l ^IJL 
(DM2)7V ^-HflolaS., #7l 412 *lH^13L(DMT2)-I- #^*14. 

<103> a, a 0 > 7 ] ^o]Al5K DM Tl)7> u}-^ ^12 #^ ^1^^(152)^ ^2 

#^ ^H^1Jl(RDDM1)» f^^l^lcf. ^-71 413 #^ ^1^(153)^ ^7) A)2 ZL^ 41 
^^1J1(DMT2)7> ^EflolES, *fl3 #^ *)M-^!:iL(RDDM2)!- «]#^ #Efl3. #^^r 

<104> 411 DQ ^2ll-(161) ^ afll H.ej-olals.( 162 )^- *\}2 ^H^15l(RDDMl)7> 

iH1o1e-1(DQ0~DQ7)1- 

<ios> £ 5<^1 7 AA ^7l 412 DQ wlsmcm) ^ *fl2 

(172)£r #7l *fl3 #^ ^H^lS(RDDM2)7l- Hl#^ ^^HjelS. *}°] <$*\^ 
o] cilolE-l(DQ8~DQ15)l- #^>*1 SHr^. 

<106> Ol * , Aj- 7 ] ^nflj= clSDl(110)7> 412 E"11 °1 ^ (READ)^ %^^■J1, 

31*11 «1*^ A o V ^ A o V 7l 411 7l<y^l ^^(DMDSf #Efl°l ^1-71 412 7^ 

^1 ^l^(DM2)7l- 
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<107> #7l Tfll cflolE] d}^MS, #7l *||2 7l^^-Xl #Jr(DM2)7> 

5]ofl ^ ^o v 7l *fl2 ZLf- XH#:§:(DMT2) ^ #7l ^13 ^H^1^(RDDM2)7> 

o], #7l A}2 DQ ti]3l#(171) ^ #7l *fl2 H.5}o)tj]^(i72)^- cfl eKDQ8~DQ15)1- #^ 

<108> ol nfl, #71 *fll DQ wis] #(161) ^ *U ^2}^tf|l-(162)^r <#7] *fl2 #^ XH^I 

Jl(RDDM1)7> #bIM:e.S. ^o] <y^oIi #EflS. £M ^olBl(DQ0~DQ7)l- 

<109> 51 6^r 51 4^1 51*1^ ^IH-t-^I -*MI^ ^ s}3.51°14. 

<ll<» £ 63f ^-o], ^H«-(120)^ ^H^l^E. ^^^-(121)Sf ^33.(122)1- 

it^-w. ^-7i xh#jl ^^-(121)^ ^ ^ ^an^si £ h xh^i 

^^^-(33)^ -^<a<5KEL5. ^^*>7lS 
<lll> #71 ^33.(122)^ ^"71 XH^JL ^-AjH.(i21)S.^-Ei #^Sl^ XH^lS- 

(PBUFEN)sl- #7l T^JE. ^Scj(H0)S.^-E^ #^5}^ MRS ^(MRS)# fe^ *fl 
<H-il3L(PBPUB)» #^*>cf. #7l fesl5]^(122)^ wV^-^^l-Tll NOR TflolE^. ^ 

<112> <^7HlA^ ; #71 feelS)S.(122)fe ^"71 *1H^1Jl(PBUFEN)7}- ^l-oKhigh)^!^ 's.^- 

(\ow)'°}^ ##$M, eH^e ^"71 MRS ^(MRSH '-sH'^H-S, 'S.^- 

'B\ ^HAis(PBPUB)* #^4. ^^i, ^-71 MRS ^(MRSH XI 1 ^ *fl2 

oj^ tJi 3il(i30, 140)7} ^ ^r^4. 

<113> 51 7^ 51 4°fl SLAl^ ^1 ^ ^12 ^ ^ ^3l*£l A oMlt3: 2)3.51^4. 
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<114> s. 7 o\) s.X\Q ^4 ^-ol ( *fli & *\}2 ^^#(130, 140)£r ^^1^3.(131) 

sq- #^^H<HS|S(132)* 

<ii5> ins} 5.(131)^ #7] ^H^[J:(PBPUB)ofl -§-#*H 7l^^<y-(VREF)2l- ^1 

gyr 7)<£^-x) <0Jl(DM1 3L^r DM2)^ «1 JH^V^ ^*H1 

^12 sll^^r *1H^1Jl(DMT1 DMT2)# 2JE1(N0DE1)3. #§^i=h #7l 

0liil5lS(131)^ H>^*>7fl *>W^7l 3. ^€ ^ SU^. 
<116> ^-7] ^tilJSLSlSdSl)^ *fll ^ *fl2 2)2.^ S ^^^EiCPl, P2)^ ( *fll ^ 

^12 312^ S^^iB-l(Nl, N2)^-, E^^iE-l(P3) ^ ^HR)* ^ 

<ii7> ^-71 *fli ^ *fl2 3] 2.^ ^-^} e^^^E-Kpi, P2)^b ^^-^leil- nHd^k 
<118> #7} z\) 1 ^ *fl2 'SS.i M^UliEKNl, N2)^ 7l^^ < y-(VREF)^ ^1 

^ov 7V±=. Aj. 7 ] 71^*1 ^lJi(DMl £Ett DM2 )♦ ^ 7fl°l M <^°.3. ^> 

jn^><^| #7} ^^(NODEl)^l A2 z]}^ g±± *lH^lJl(DMTl ab 

DMT2)«- 

<119> ^-71 7l^^^(VREF)^ t5L£] 7l^^<y- 2) 3.(^1 2^)0^ ^s]^ ^1 JlS.^ , 

<i20> A o i- 7 i t^s.^ ^o^i e ^xl^Ei(P3)b ^H^]Ji(PBPUBH -g-^H 

7]Sl -§-*M- .£-/_$_ ir a] AV 7 j i^^l E^£xl^E^(P3)^ #7] ^1 ^ ^2 2] 

£i e ^fl^^E-KPl, P2)^ ^^1:^1 Eefl-yol <£^5\5l, xfl-^-^i^(VDD)^ ±. + 7} 

^^M, #71 ^H^l^(PBPUB)!- TllolE <^_o^ ^vcf. 
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<121> c}-g-o_S, #7l #^4]<H33.(132)fe #7l 3.(131)7} ^.S^Bfl^ nfl, # 

71 ;HH#JL(DMT1 iE^r DMT2)7> zl^EL efl*i3. 
<122> # 7 ] #^S1 5.(132)^ til-^-3]s>7fl *S£i E^^ iE -l(N3)S. ^ #71 

<a2.^ E ^fl^l >iEKN3)^r #7l 2r:il(N0DElHl S-31SH <3^£lJI, ZL^-g; = <Hl ii7} <£ 

^^M, #7l ^H^ls(PBPUB)!- TlHM <^-°3. 

<123> ^HH, # 7 1 4U <^ ttl Si (130)^1- # 7 J 41 2 <3 3 «1 31(140)^1 *M ^ £r # 7 ] 

3.(131) °\] ^tm&lTr 7]<U^-7] <&2Li%, #71 ^^(NODEl)S. #^3^ 4H4151 
7> 4=tHr ^^1^. 

<124> i d ^^*>^, #7l ^ ^tll JUS) S.( 131)^1 °g^Sl^ 7l<g^l *!Jl7} #7l 

4|1 <^ tiWl30)<?l ^^MItt 4U 7l^^l ^lJl(DMl)ol31, #7l 412 til^(140) 
91 ^^MItt 412 71^^- ^1 ^s(DM2)olcl-. 
<125> se, #71 ^^(NODEl)S. #^£l^ #Jl7> #71 411 3*1 (130) Si ^-r-°fl^ *IU 

4H#3l(DMTlHJL, #7l 4| 2 SJ^ hW140)S1 4l2 4H#5l 

(DMT2)olcl-. 

<126> #71^ #7l 4|1 Hi 3£l (130)^1 ^*M; #3^^.^ T^g--4 

<127> ^x-1, #7l ^ tilit) 4H-*f (120)C£ 4 #^)S.Jf El #7l ^H#51(PBPUB)7> -S. 

#^5l^, #71 31 E^^^Ei(P3)7V ^ -^S\o] #7l ^H] JZ^S. 
(131)7> ^ £r^t}. #7l ^<a-«liE31S(131)^ #71 7l^^^(VREF)i4- 4|1 
^ #7l 411 7l«g-g-*l ^lS(DMl)2l ^i^efl^l-^; wl^H # 7 ] ^;e.(N0DE1H #7l 
412 eM^- 5fe 4U nf- 4H#51(DMT1)» MtM-. 
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<128> o\ nfl ; tf 7 ] #^^fl<HSlS.(132)^ #7l *fl ©i ^1Jl(PBPUB)71- " S.^-" o] B.S. , ^ 

oVtfls., ^71 ^l<H^lS(PBPUB)7l- »^>ol»o]Tg ^«a-alJ!LSlS.(131)7> ^ 

jl , #7l 132)7]- H ^=(N0DEl)fe I12}^H 7}y}$\ 

<129> J£ 8£r £ 4<H1 £^1^ *fl2 ^ ^13 #^ aH-^*^ #4^: s]S£olcf. 

<130> s. 84 ^-©l, ^12 ^ ^]3 *1H^(152, 153)fe NAND 7flolS(51)^- ©l^E^l- 

(52, 53)* ^wlW. 

<131> ^-y] NAND 711 °1S(51)^ ^7) tf|sl(l30 iEfe 140)(S. 4 #3t)3.-¥-El -fr^fe 

^H^!JL(DMT1 iEfe DMT2)sq- MRS ^(MRS)* feel <S^}JL, #7l ^^#(52, 53)^ 
#71 NAND Til o];e (5i)o} ^b^aI^s. <a>tf;SrH ^1 JKRDDMl Sfe RDDM2)* #^ 

<132> ^H*!, #71 ^12 #^ ^H-^-(152)Sl- #7l *fl3 #^ ^H-^-(153)^l *M^£r # 

7l NAND 7flol;E(51)o]l ©J^sq^ #7} ©1«1 1=1 (53HH M^lfe ^Jl7> t}=x}^ 

<133> ^ c-1 ^Ml^l ^^ig, #71 NAND 7llolE(5i)oil oj^s)^ ^S.7} ^ 2 #^ 

7)l©mi52)©l ^-f^lfe *fll nf ^H^JUDMHH^, #71 m #^ 7lH-^(153)°J ^ 
-f^lfe *fl2 ZLl- ^H^ls(DMT2)olcl-. 

<134> SE ( A>7l ©1^(53)^1*1 #^£lfe ^lS7> <#7) *\)2 #^ ^H-¥-(152)?J ^-f^lfe 

A}2 #^ ^H^15l(RDDMl)olJl, #7l ^13 #^ *11 ©1 ^ ( 153 ) ©1 ^-f^lfe *ll3 #^ ^H^l 
^(RDDM2)oli=l-. 
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<135> ;£ 9fe £ 4<H1 afli ^ *|12 DQ ^1 g ^2 :ELe>o] ^ s-oj .g. 

<136> £ 9<HI>H , afll ^ ^2 DQ ^2]1:(161, 171)£r ^1 fe^2]S(60), *fl2 fee^S 

(70), ^13 ^e|S|S.(80)» ^11^. 
<137> Aj-Ti »n fee)SlS(60)fe ^1^^13l(RDDMl SEfe RDDM2)4 *fll #^ ^^^l3l(PTRST) 

1- ^ #3 ^ls(CLKDQ)^ ^1 fee) <£#*}<*| t!: ^ *)H ^1J:1-(TRSTB, 

TRST)^ 

<138> # 7 ] fee)3t)£(60)fe NAND TlH e (61)4 ^ 7iMje( 62 ) ^ 01,^1.(63, 64, 

65)^ ifhtH}. ^-71 NAND 7lMm( 6 i)fe # 7 j a] jr (RDDM1 ££fe RDDM2)4 ^7} *fll 

#a ^H^IJUPTRST)* feel 
<139> Aj. 7l ^ 7llolM(62)^ tiH.es. zj-zj-oflfe <q«. #5] a]J:(CLKDQ) ^ 

w> ^l^(CLKDQB)7l- <^s}£f. ^7} ^ tif ^jL(CLKDQB)fe #71 <^Jf ^Jl 

(CLKDQ)7l- #7l ^tHEi(63)l- *]r*m ^Is^l^. 

<wo> # 7 1 7lMJ=(62)fe ^-7} £)Jf ^ls(CLKDQ) ^ ^7} 

(CLKDQBH £]*fl € 

<141> cl^&|(64)fe ^-71 ^ 7llolE( 6 2)# ^<5H #7l NAND 7llolE( 6 l) S .W-^| # 

^3fe <0J:l- til^Al^ uH^- ^H#J:(TRST)1- ^7l ^]»]Ei(65)fe 

#71 *Hl ^ «- ^H-MCTRST)-!- yl^Al^ ^12 vfl-^ ^H^CTRSTB)-!- 

<142> #7] ^12 fee)S] 5.(70) fe CllolEKD0)7|- <^ #5} ^7l5]£^-, #7l Efl °) 

(DO)* ^-71 #3 AiS(CLKDQ)^ fee) <?!#*1-^ tiHEKDODl- #^*V4. 
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<143> #71 all 2 ^r^2]^(70)^r Sl^E^m, 73, 74)4 7fl°lM(72)# itt^. # 

7l «ytHBl(71)^ #7l cflolE-KDO)* i^d^l?lc}. 
<144> #71 3^ 7llolE(72)^ TllolM* zI-zMtt ^ #3 4!3l(CLKDQ) ^ ^ M 

ti> ^1^(CLKDQB)7V <y^^tq-. #7] sq^f #3 ti> AiJi(CLKDQB)^ #7l 2]™- #^ aIJl 

(CLKDQ)7> #71 *lHlBl(63)# -f-^H <&3L<>]K)r. 
<145> #7l ^ 7flo]E(72)^ #71 i^Jj*- #^ #Jl(CLKDQ) ^ #7l <2}Jf #3 h> #Jl 

(CLKDQBH1 Sltfl ^ ^^4. 

<146> #71 ^ltH^(73)^ #7l 7llolS(72)# J§-*M #71 <^Ei(71)3.^Ei #^£l 

tt #5L-I- ^V^UlTl tfl-¥- cflolEl(D0I)S a, #7l <&v\K\(74)±t #71 iflJf 31 

O1EKD0D-& # 7 1 ^^^(73)^11 ^^Al^lrf. 

<147> #7l ^3 fes|33.(80)fe #7l *fll *1H#Jl«(TRST, TRSTB) AAA # 

7l ifl-Sj*- c-llolE-KDODl- fesl <£#*1-<*| ^H^l^l-CDOKN, D0KP)# #7l *fl3 fc- 

e)slS-(80)^ NOR t!H.e(81), NAND 7lloli=(83) ^ 9}v\b\^(82, 84)^: 
<148> #71 NOR 7flolM(81)fe #71 *fl2 ifl-?- *1H4!Jl (TRSTB) A #7l iflJf tlM^ (D0I) 

1- ^Hl ^#*>J1, #71 <?lwlEl(82)^ #7l NOR 7fl©im(81)sl f^^lM i&*Ul^ #7l 

^H#Jl(D0KP)# 

<149> 5, #71 NAND 7flolE( 83 )^ # 7 1 ^l ufl^- ^H^(TRST)^ #7l ifl^- HHB} 

(DODS feel ^#^31, #71 o]tHEi(84)^ #71 NAND 7fl°lM(83)Sl #^#^« 1&*U1 
7l #7l ^H^ls(DOKN)* 
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<iso> <*|7HH, afll DQ ^s1(i61)^ <#7) 42 DQ ^3*1(171)^ *V°l^£r #7l NAND 

7flo]E( 6 l)<i|. >^7l «?]tHBl (71)ofl ^^51^ -i!S.7> 4^4^ ^ - 
<151> # x5j ^1^1 ^rg^, -y-71 NAND 7flolE(61)6fl <g^S)fe ^]JL7> #7l ^1 DQ *1 

=1(161)^1 *fll #^ ^<H4]JL(RDDMlH:iL, ^"71 2)12 DQ 

^12 #^ ^H^1Jl(RDDM2)°1t4. 
<152> 5E, ^-71 «ywlBl(7lH ^^£1^ ^"71 ^1 DQ ^(161)^ ^^-^1^ ^11 H 

f- iflJjL c-Ho]EKD00~D07))olJ7, #7l ^12 DQ wWm)*! 42 ^ cfl°l 

B^(D08~D015)°1^-. 

<153> ^-7] *fli ^ »12 H.e)-ol^s.(i62, 172 AA ^3.^ H. 31*1 (91)4 <ffl2-i S 

^^liEi(92)# i^t^. 

<154> *\3-^ ^31*1^(91)^ ^"71 *lHAlJr(D0KP)-i- Tfl °1 E ol^6. S ^ jt. , iflJ* 

^(VDDH ±^7} <&%£\5L, #^=(NOUTH JEL^o] ^€4. 
<i55> a o v 7 ] ofla.^ e ^^(92)^ ^-7] ^H^lsKDOKN)!- TlHS. °J ^ *>i, ne} 

^r^-ofl ^^7V JI, ^-71 #^i^^(N0UT)^l ^efl^l^l ^^^4. 

<156> a o > 7 ] ^^^^^(dokP, DOKNH 4*fl ^7] ^S.^ (91)^1- #7l 315-^ 

E^£xl>iE-1(92)7> zjz}- ^H^H ^7} #^ii=(N0UT)^ dl^E|(DQ)7> #?^t}. 
<157> #7) ^l^Ai^s-dxJKP, DOKNHl icj-^ c11o1eKDQ)^| ^-tfll- 4 

<158> 
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IS. 1] 



DQ 


DOKN 


DOKP 


HIGH 


LOW 


LOW 


HI IMPEDANCE(HI-Z) 


LOW 


HIGH 


forbidden 


HIGH 


LOW 


LOW 


HIGH 


HIGH 



<159> ^7} [g. 1M ?AA A o V 7l ^H-tlJL(D0KN)7> "S.^-"o]jL t <$ 7 ] *lH^l 

S(D0KP)7> "-sH-o] ^-f #7] #^^^-(NOUT)^ ^-^ii -M(high impedance) 

S. S\o] ^7} V]o}tUW)7} ^rfetf. 

<ieo> ^7]"^, a 0 v 7 i ^ *fl 2 H.e)-ol^s.(i62 > 172)^ ^o^^ ^7] #^JEL(N0UT) 

<iei> #71 #^i^El(N0UT)S ^1^7> #7] *fll JE. olu]s :(16 2)oi ^ ^d\]^ ^ji 

n# c-11o1e^(DQ0~DQ7))o1ji, ^7l *fl2 = iH»(172)^] ^-^l^r *fl2 ZL-f- 
(DQ8~DQ15)<^m. 

<162> £ lO^r £ ^^^1 Bfl^E J^^g- ^>Al7l7l W ifl^SS 7>^1^ DDR 

SDRAM#°1 £fl^i= °\) >SN1* M-^ifl^ ^-^-colcf . 

<163> £ lOofl ^JjzL ^o], efl^e ^1(200)^1^ ^7^ ^l^AiJ: 

(210, 220)^1- i=t^r7fl^ c-ljolE^ <y #=^#(230)°1 ^=1^. 
<164> DDR SDRAM(300Hl^r ^ 7 fl^ ^H^ls <a^^-i-(310, 320)^ ^7l]^ <^#^ 

nf-#(330, 340)^1 ^-wl^^. ^>7l <y#^ ^-#1:(330 ( 340) ^7fl^ 

°J#^^1-(331, 341)^ 5£^"*Vcf. b1|ae| <^ ; ^-7] <g#s^ ZLf-(330)^ cflol^ 
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°J#^^1-(331)3|- #71 <U#^ ZL^r (340) 2] Z\)o)b\ ^#^^-&(341)^r #51 H^i^-S. 

<i65> # 7 ] tH^flsl ^IH^IJl i^#«-(210H*r 4^r7fl^ DDR SDRAM1: (300)^1 #7l ^ 

^^^#(310)^1 ^-f-^^-S ^4^1 Jl, #71 ^H^IJL #^^^-(220)^1^ #71 

*)H^3l ^^^#(320)^1 ^-f-^ilS. <&&&t±. 
<i66> #71 4^7fl5l i\]o)B\ ^#^^#(230)^1^ 4-^711 9] DDR SDRAM (300) ^^HH 

uj-^l Z2.f-(330 5&b 340)^1 ^fl^Kr 3H&| °g#^l-(331 341)^^1 VIS, AA 

<167> #7lS]- ^-Ol, a. ^o,] °\f>\l& t Z\)o]B\ ^#^^1:^ A H^S. cfl C»l 7> #^ 

€ ^ $X A ^^1, DDR SDRAM ^1 cK^H^ ^w* *>M"^ ^-w^ 

El ^S^l-'JM tfl^E #yi^ ^#^^ofl ^^^cf. Efl^M #«H 

DDR SDRAM^l HM^ ^7V ^sl^S, s>u|-o] #^3. Efl^E 
7>^*1: DDR SDRAM ^1 ^7> ^7>^ ^ £>i}. 

<168> £ ^ M^ofl tlliS %>#^1^7l vfl^-slS-S- 7>^1^ DDR 

SDRAM ^1 ElliS ^eolcf. 
<169> #71 ^>S(1000)^ A^A A^S, ^r^^cf. 

<170> ^7-1, cK^flSl afll ^ 75)12 1Mb <y#^ ^f- 

^tWlOOl). ZLS]^ #71 *fil Hf5] Z| og^^^o. 01^3^ 

ZLf-1-^1 ^#^^^1- :£^«fl ^*fl l cfl IS ?i7|^^S <?1^W(1002). 
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<m> o] * , ^-71 XU ^#3^ ZLf-ofl tfl-g-*Kr XI l c-flolE-] 

» ^-#W(1003). ^7l<Hl^, XU C^olE^ cflolE^l- 

<172> S , >S-7l XI 2 ^1-^1 cfl-g-SKf XI 2 #3 ^-*H ^M^* 

=-#^4(1004). <^7]ofl>|£ 4V7I i£ 31(1003)4 4t7WS, 4^*1 ^-w^ cflolE^ #^ 

<173> ^7>^ ^# S3 311 ZLf-, ^, ^7>^ C-HojEi #^Jf Hf-a] ^X]SKr*13 

<^^-7} xi3.^4(ioo5). =L^°) €^fl*Kr ^-f *fl^ nfi 

tfl-§-*Kr #^-*fS ^-*H ^o]Eil- tfliS7} Jl ^-71 #31(1005)3. 

em€4. 

<174> SL, ^7>^ tlHEi ZL-f-o] ^^fl^M ^ ^.^Cf. 

<175> £ 12^f £ 11^1 S^l^l fS-f^E£] Efl^E j^^g. Jicf q-E}^^ #5.-°- 

<176> ^-71 l-S^-^SdlOO)^ 4^4 ^ 4^#5. ^«8^4. 

<177> ^ ( ddr SDRAM ^ XH^ls. °^^(310)-°-3 31 ^S. 

W XH^OX), C1,...CX)7> °g^€^(H01). Tinflc C]SE-1(110)^ Bfl^E 

W MRS ^(MRS)-8: #3^4(1102). #7l MRS ^ (MRS HI -g-#*H °J 
^tfjs] xM-*f (120HH #^=1 Xl<H^lS(PBPUB)«^l ^1 «fl XU ^ X12 °J ^ t*Hl-(130, 
140)o] Q ^r^4(1103). 
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<178> Ct~g-O.S, EfliE ^-Hlofl o)*fl XH^lS7> #7] 7^ «fl ^ 

c|.2cUll0H o j^^4(H04). 71^2= ^^(110)^ >Hl 1 ^H^ ^-#^^(READ) 

■i: #^^(1105). tfl^S 51*11 <#7l XI 1 ^ ^-71 X|2 ^3 ^^#(130, 140) # 

*H XU ^ Xl2 7l<g-g-^l <0Ji(DMl, DM2)7> ^ ^^€^(1106). 

<179> #7] XU ^ %7] XI 2 »1 Si* (130, 140) #7] XU ^ ^7} X|2 ^XH & 

3L(DM1, DM2)<>11 -g-^H XU Xl2 ZLf- XH^lJUDMTl, DMT2)* XI 2 #3 

^H^-(152)^ ^7l Tfll ^H-a^(DMTl)<Hl -§-#«H XI 2 #^ XH ^1 Jl(RDDMl)# 

*^*}JI, ^"71 X|3 #^ ^lH^-(153)fe ^>7l XI 2 =L& XH41Jl(DMT2)°)1 -S-^H XI 3 
#^ XH^1J:(RDDM2)-|- 
<180> ^-71 XI 2 XI 3 #3 XH^lS*(RDDMl, RDDM2H1 5l*fl, HH^} ^H^l 

#^ ^ft XI 51*1 M-^^l eflolB] #§JJf ZLf-s-oj §>ol ^s^i ^-Efls. €4 
(1107). 

<181> cllolEl7l- Sfl^ ^H^ #a w. ZZ. 1-^.5.^- El Dfl oj E^ 7> #^4(1108). 

<182> o] * , ^ 7 >5) cflolEi XH^1^7> Tl^H. iEL Dl ( 110) <Hl ^S^l^l 

Xl£L*H ^^Tr ^-f ^71 ^711(1105)5. el^*M ^-71 ^-i-^- ^ 
^-(1109). 

<183> ^7>5l £\}o]B\ S;-%-£r ^ *1 XH^lJl7> <^5};*1 ^ -f Ei =-# E^ES- 

<184> ^- "i-^^ S^o}] SA151 ^Al^* ^5=153 <X ^ ^^^0] $ o)} #4 

5M, £ 7l# £-0)0} ^£0] ^Aio. ol^E-1 l}<#t_l *&*J ^ Bl- 
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^X|cfl7} 7}^}^ ^-8; %o]t±. Tgx$<i\ ^ 

<185> #7l$ ^o] r t^o) Efl^E jL^-i: ^Al7l7l iflJM*3.# 7f7)^ 

i&3E.3fl *\}2.^ ^ ^ 31 «<HH 2]*}^, Efl^S ^-wHl ^€51^ tf\3. 

E) t-fl O) B] <y#^^ ^7> ^^-^S.^ ^Alofl Efl^E 7>^*t ^>£^1 ^12-^ ^ 

^1^ ^7> ^7> € 5£fe &cj-. 
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cf^7fl^ XH^lJi °J^^lr-i- ^«l*Rr ShEXI 

X| 1 ^ Xl2 ^ff i^Hr I" ^l-lrS ^^^1^ 

-*7l XH^ofl -S-^*H 31 #3 XH ^*Rr #^ 
XH QSl ^ 

^-71 Piioi^i xH ^l-^xi -S-^H, A o V 7l XU <^#^ ^#^€#4 

^-71 X12 <y#^ ^ffil zj-zf- nHEi# #^§>7l ^ XU ^ m XH 

Hi ^ftt S^Rr #^Jf ZLl-l:^ ^-h1*V^, 

^71 XU C-flolE] #^ ZLf-^ Zfr C-flolEi ^-71 X| 2 3HEi #^^f af 

o] -g-^H tflojEil- XH^r tflo}El ^ ^*M- S>*1 

XI 2 dHBi #^-¥- nf-fil Zj- c-flojEl #^JRr ^-71 XI 1 XHEi #3Y ^-W 
°1 ^olE]» uflofli=. c-flolE^ #^ ^-g- ^ ^ii 

SL^r-a: ^H v ^l7l7l ^ toxi X|S.e| 

2] 
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Ell^e fulfil oil °1 ^ ^#^^1:^ ^ ^^fe ^^r *>fe 
^HM?l7l ^ vfl^-S]S.# 7}*\±r #51*11 ^lS-Sl #*1. 
3] 

^1%H1 9l°\*), ^7) HH^I #^ ^Jf-fe 

-*7l *)H^1: ^ MRS -g-^H *H1 ^l^i^lsS #^l*Kr ^^^1^ *|H 

~r » 

^7l ^H*^^ #7l ^2 ^H^lSl-^ -g-^M ^13 ^l<H^l«^r #3«Hr Ell 
olE-1 ^ ^H«-l- i^}fe uflJf5]5.# ^«l*Hr 5}^ Efl^E J-^-O- 

*^l?l7l W ifl^^.* 7 }*lfe ti>£^l PllSSl 
4] 

*H3^4i a*^, ^-7i «g^Hi3t| *ii<h^*t 

^-71 o g^tH^l ^HaIJl^ ^-71 MRS feel <S^M -SM *fll ^H^ls* # 

3*Rr feelSlS.* ^«l*Hr ^SilS. *Vfe 3l^J= JL## ^A]7l7l fl^ ifl-^-sl 
3.* 7Mb 1KE31 °ns-el 
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13 t 1 * 5] 

^7} A]2 alM^^fr #7} ^7fl5] cflolEi #^ ZLf-# f> *fll HH E| #^ 

Jf zif-^ diojE-l ^<^^>7l W *)U ^l^^ls; ^ 

^-7} ^7fl^ *^Jf ZLf-1: ^ *fl2 tflo]Ei ZLl-^l t\]o]B] 

^-71 *fl3 ^H^lSl-gr ^H^l CflolE| ^H^l ^ *V *fll 

^-71 *fll rflo]Ei #^ m-S] cflolE^ #^ ^H*>7l ^tt ^12 *1H^]Jl; 

ml 

%7] A]2 *\)o)t] f^Jf. ZL-g-°l c-flojEi ^cH^7l *fl3 %:% *1H^1Jl«- 
6] 

^71 7l°g^l ^ *U 7l^^-^l ^1^7> *!) %7] *fll ZLl- ^H^]S 
* #^Rr ^1 1 ^ ^ »1 ^ ; ^ 

#71 7l<y^l ^}Jl# ^ A]2 7]°^ A *\3L7\ € ^7} X|2 ^H^31 

» #^Hr ^12 «93 tHsi* ^«1*R^ ^HJiis. «fl^H %MM?l7l 
^ ifl^-sls* 7>^1^ aVEsfl nflS-el 
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l^^S" 7] 

xi6*«n sa^i, xu % m 

^7} XU XH^l^l -§-#*H XU ^31^ 7}<U^rx] ^IJi* 

7)^r^^ w]jils>^ 4o]t£ S ^2 ^^ell^l- £^ ^-7] XH^3L» 1>^*K± 

^-71 XU XH^Xl -§-^}c*| ^^-WlJilSlS.7> H -^Efl^ #7l ZLf- 

^H-tlJll- ^^sfl^S. #^*V^ t^XHsjS.* ^wl^Rr ^-i: ^-^^-5- ^ 

Bflis jL-^-g- ^HM?l7l ^ vfl^si- 7>^i^ tii^l xis.^ 

8] 

*\}S*M 9Xo]^, ^7} cflo]Bl #^ XH-t-^ 
*m XU #3 XM-¥-; 

#7l MRS ^ ^ #7l XI 1 XH^Jl^I -g-^H ^"71 XI 2 #^ XH^lJll: 

#^*Kr XI 2 %■% xH-*f ; ^ 

MRS ^ ^ ^"71 X12 XH^ofl -g-#*H A o v 7l XI 3 XH^IS-1- 

#^*Hr X13 XH^-1- ^l^Rr 3* ^ S.-§:# ?1 7l ^ 

*v vH-^-sisi- tiisxi Xls.^ 

9] 
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#7] m ^ ^"71 *\}2 *)HAlJLofl -§-#*H ^1 ^.w ^M^* #^*V^ *fll 

^-71 *fll *J ^-71 ^13 %:% ^I^ai^I ^12 ^Lf- ^ojEil- #^*Rr *fl2 

dlolEi #5jJf# 5L^-*Rr ?A^r 4^1 o_S Efl^E j^-g, ^Va] 7] 7l ^ *V ^^f^S 
« 7}^^ tiVS^l ^la^ 
10] 

#71 *U c-flolE^ #^^r ^-71 *lll * *fl2 #^ *)H^]Jl<H1 -g-#«H 4^ *fl4 

^H^lsl-i: #^*Kr cHr7fls} *fli DQ ^l-; ^ 

Aj-7] ^4 A] Sl; oil -§-#*H *fll ZLl- C-flolEil- #?^Rr CHr7fl 

#7l *fl2 THlolE| 4>7l afll * *fl3 #^ ^H^lS^l -§-#*M ^15 

7^1^ tiis^l ^lS-el ^1. 

11] 

^lllOfl 91°]*] , 
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^7] *fl2 ^7] *fl5 XH^JL#<i -g-^>^ *M <$*\^ ^"Efl 

12] 

Xl5^1 9X°]^, 

^12 C-flolBl #?jJf ZL-f-^ Cf^7fl^ *fl2 A^ti. E} Hf-*^: 

-^•71 4^7^ afll ^ XI 2 A^ti. C-11o]Ei #33^- ZLf-* Zj-Zjsg- Aj-7l ^ 7 flBl A-| t3_ 
ILff Zj-zH li^r ^'OS Efl^E jL-g;^ ^A] 71 71 ^ 

vfl^-slSl- 7>*m #51*11 ^lS-Sl 
131 

Bfl^t $1*11, Aj. 7 l ^7flSl A-^ti affTio] ^71 Cf^7fl2l dlolE-1 
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Bfl^E ^-a^ cflolEi <a#3«°fl <&^£r 3* *Rr ^liS 

5L#^r ^M^l Jfltb uflJjL5l5.» *>JE*fl xflS.a| 

14] 

3 #^^r *\}°]i5}7} 3t!r *fll ^w. ^H^lS*^: ifsl-Il, 

^"71 2fl2 ^H^ljrb ^7flSl *fl2 cflolEi #^ t-lHEi 

— 3l-§:# IHM^l Jfltb ^35-* 7Mb tiVs^ll 
15] 

^114*J-<H1 &<>H, 

^>7l *fl2 #^ ^H^IJ:^ ^oM 4^r7fls] ^a. rflolE] ZLl-*^ t-floj 

A cM ^13 #^ *lH^J:b ^"71 ^7fl^ ^12 ^« tiHEi ZL#1-^ C-ljolE^ 

M ^M7l7l ^ ifl^sl^t 7Mb #*|. 

16] 
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#7} 42 %% 4°\^ MRS ^ ^ ^7] afli ^<^1 

A oM ^13 ^H^f^r <#7] MRS ^ ^ <#7] 42 >H«- ^H^S 

17] 

aflilMI ^7} *vs.4 pfls-s) #*l^r ^tq^ ^-2.3. 

18] 

t^n^ *)H^m tn^n^ «g#3^& ^ A c v 7] 4^r7flsi <g#^# 

zfzfofl tfl-g-^Kr cflolB] #^^-1:* ^l^Hr aVE^l *flS-^ W <HH1 9X°] 

(a) ^-71 cf^7fl2l <^#^ ^« Till *)12 JE^-«Hr 1- 
2] <g#^ zl#o.S ^-g-^Kr #7fl; 

(b) #71 *U Hf$] <a#3 ^-§- #7l ^|2 ^#3^ A 
^ ^s}- itfl 13. ^^Rr ^7^1; 

(c) %7\ A\ ^#3^ ^ ^#^^^1 tfl-S-^ A oM C-flojEi #^^8: # 
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(d) #7l *fl2 nfe] z}- «a#^^<Hl tfl-§-*Hr cflolE] * 

^ xfl^SlSl- 7}*l*r aV£*ll ^2.3 tfl^S 
I^t 1 * 19] 

*fll8lMI 5a°H, 

( e ) ^7\$\ C-flolE^ ZLl-o] ^7fl*>^ *fl^ Hi o] Ei ZLl-^S.-^ 
E-| HH^l* ^#§Kr £^-*H=- 3^ *Rr 31^= Jl^# ?1 
7 ] «\t$. 7>^1^ Efl^E Wj-tf . 

[^T 1 * 20] 

*I|181MI 5a°H, ^"71 ( C ) ^r^l^ 

(f) tfl^E ^o]ai^ 7 > ^ MRS ^741; 

(g) #7] MRS °J^^^#ol ^ £-s)^ #711; 

(h) cflolE) ^H^lS7> nfl *fll cflolEi S-#^^o] fcS^fe ; 

(i) #7} 7l«a^l ^]^7> «?3^=1^ ^o]E^7> *fl^ 

(j) *fl^ efl oj B] #^Jf C-flolE^7> #3]» i^rRr ^ 

^ Efl^S %V^Va] 71 7l ^tb vfl^M^* 7>^1^ tiV£*fl *HS-Bl ^1^1 

21] 

^120^H1 Sl^H, <#7] (d) #31^ 
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(1) -^-71 7)<£^x\ ^l^ofl ^"71 *fll <y#?m ZL#^ DQ al^l-ol t}o) 

^S. S\JL, ^aHI #71 *fl2 nf-S] *fl2 DQ t^^l S.-?- 

(m) #71 (i) ^ (j) #7fll- ^ ^*Rr ^Wfe ^* ^<>S- 

Efl^H J^^g- %^ 0 VAl?l7l W ^«-5]S# 7]-^^ #51*11 ^lS-^l ^l^l 31^1= 
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